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Abstract: 
The project sets out to investigate how political regulation may affect the photovoltaic market and 
what underlying causes may have promoted the politicians. The project explains the photovoltaic 
market in order to establish a foundation for further research. This research takes the shape of a  
market analysis where the market is defined. Further on a cost-benefit analysis will be conducted 
proving that investments for private home owners in the photovoltaic market are very beneficial. If  
the market experiences a political regulation aiming at reducing the subsidiaries, the cost-benefit 
analysis shows that part of the initiative for investment is lost as private revenue is also lost. Will a  
much broader regulation be passed – changing basic mechanics of the current legislation – the  
analysis concludes that the initiative for investment are gone and that the market potentially will  
collapse.  The  political  motivation  for  such  regulation  can  stem  from  various  areas,  while  this 
project  investigates  the  macroeconomic  motivations  and  whether  the  demand  for  regulation 
stems from the photovoltaic industry or a rivaling industry. 
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1 Introduction
The basic idea for this project is a theoretical case study of how economic and political factors can 
shape and change a given market. The project will give a comprehensive view of how the current  
legislation  has  affected  the  photovoltaic  market  and  what  economic  consequences  a  new 
regulation will have for the market. 
The purpose of the project is to illuminate the consequences concerning a change in the legislation 
of solar energy. This project will further investigate the consequences for the market, the buyer  
and the producers of photovoltaic modules. The project will additionally take on the perspective of 
the politicians and the political reality leading to this regulation. The project's aim is to investigate  
how political regulations affect a given market 
The motivation for this project stems from a curiosity towards a current debate involving a political  
wish  for  Denmark  to  reflect  environmental  awareness  by  promoting  private  “green  energy” 
investments1, and a recent proposal for changing the legislation2, making the private investments 
less  desirable.  The  group  finds  this  behavior  between  the  overall  Danish  political  strategy  to 
promote green energy and the current government’s new legislative proposal  paradoxical.  The 
case revolves around a new method of calculation of the use of produced energy by photovoltaic  
modules. The current regulation is beneficial for house owners as the energy produced by their 
photovoltaic modules is tax-free and further allows them to sell excess energy to the power grid. 
This beneficial situation has created a large market for solar energy companies3 who sells their 
photovoltaic  systems to the private homeowners.  With the current government's  proposal  for 
regulation of the subsidy scheme, hour-based account settlement is introduced accounting for the 
hourly production and consumption of solar energy. The proposed regulation will also result in 
more expensive modules as some of the funding will be cut, thereby slowing interest for investing  
in photovoltaic systems and affecting the private market in a negative direction4. 
1 Klima-, energi- og bygningsministeriet, Vores Energi, Regeringen 2011, Available at: 
http://www.kemin.dk/Documents/Klima-%20og%20Energipolitik/vores%20energi%20-%20web.pdf, accessed 
14/11-2012
2 Klima-, energi- og bygningsministeriet, Regeringen fremsætter lovforslag om solceller (20/11-2012), available at: 
http://kemin.dk/da-
dk/nyhederogpresse/pressemeddelelser/2012/sider/regeringenharfremsatlovforslagomsolceller.aspx, accessed 4/12-
2012
3 Dansk solcelleforening, Masser af jobs i konkurrencedygtige solceller (19/10-2012), available at: 
http://www.solcelleforening.dk/images/pdf/Pressemeddelelse_Deloitte_Solcelle.pdf.pdf, accessed at 4/12-2012
4 Mandag morgen, Solcelleindgreb kan koste 2.600 job (10/10-2012), Available at: 
https://www.mm.dk/solcelleindgreb-kan-koste-2600-job , accessed 27/11-2012
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1.1 Problem Area
Over  the  past  years  an  increase  in  the  interest  for  environmental  awareness  and  sense  of  
responsibility from the politicians side have led to “green” agendas where renewable awareness is 
prioritized and politicians set higher environmental goals for the entire country5. The most widely 
known international treaty to reduce emissions where the Kyoto Treaty. With the expiration of this  
treaty others strive lift the legacy. The European Union has announced that it expects that 6-12 % 
of its energy consumption is covered by solar energy6. National governments are also lifting the 
legacy and introduce renewable energy sources as a way of gaining political awareness and create 
economic growth7. 
Where  wind  power  and  other  “green  energy”8 projects  have  general  public  awareness  and 
attention, the photovoltaic market in Denmark is still a relatively unknown market that is yet in its 
infancy,  accounting  for  as  little  as  0,4  %  of  the  total  consumption  of  renewable  energy  in 
Denmark9.  Seeing the apparent lack of  interest in photovoltaic  energy,  from the government's 
standpoint (see footnote10), it would be easy argue that this renewable energy source would be 
harder to obtain and make profitable on a Danish market. It would also be possible to argue that  
Denmark does not have the sufficient levels of solar insulation and that national investments in 
this area would be infertile. This, however, is a not the case as Denmark have the same level of 
solar  insulation  as  large  parts  of  middle-  and  northern  Germany,  and  a  medium  to  large  
photovoltaic module would be capable of producing enough energy to sustain an average Danish 
household11.  
Another reason for the apparent national lack of interest in photovoltaic technology could be that 
private investors are not interested in the technology seeing that the modules are expensive and 
that  the technology is  still  in  its  early  stages.  However,  a  drop in  production cost have made  
5 Klima-, energi- og bygningsministeriet, Vores Energi, Regeringen 2011, accessed 14/11-2012
6 Energistyrelsen, Solceller – Dansk strategi for forskning, udvikling, demonstration og udbredelse del I (2010) page 3 
Available at: http://www.ens.dk/da-DK/NyTeknologi/strategier/solenergi/Documents/PV-strategi%20rev_final_A
%20del%20I.pdf accessed: 17/10-12
7 Denmark.dk – the official website of Denmark, Green living, available at: http://denmark.dk/en/green-living/, 
accessed 4/12/2012
8 Green energy referes to renewable sources and include photovoltaric energy.
9 Energistyrelsen (2012) Energistatistik 2011, Energiforsyning og -forbrug 2011, page 18. Available at: 
http://www.ens.dk/da-DK/Info/TalOgKort/Statistik_og_noegletal/Aarsstatistik/Documents/Energistatistik
%202011.pdf (Accessed 17/10-12)
10 Klima-, energi- og bygningsministeriet, Vores Energi, Regeringen 2011, accessed 14/11-2012 The word ”solar” 
appears 2 times throughout the report.
11 Dansk solcelleforening, Kom godt igang, available at: http://www.solcelleforening.dk/fakta/kom-godt-igang, 
accessed 4/12-2012
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photovoltaic technology compatible with other renewable energy technology and by mid-2009 the 
price for photovoltaic modules (made of crystalline  Silicon) were below 2 €/W12; a 20 % drop in 
price per doubling of production over the past 30 years13. This drop in price has made the modules 
affordable for the common man and the production of photovoltaic energy have increased by 686 
% over the past 20 years14. The high production increase is not all related to the drop in production 
price, but also a result of technology lasting 20-30 years with only a minor loss in effectiveness.  
This  long  lifespan  is  more  than  most  other  renewable  technologies,  and  makes  photovoltaic 
technology ideal as future energy source. 
The  current  government  (will  be  referred  to  as  SFR15) is  positive  towards  a  restructuring  to 
renewable energy in the Danish society and plans to restructure the national energy consumption 
to renewable energy sources. In their grand plan for the nation “Vores Energi”16 SFR aims at a 
complete shift from fossil energy sources to a consumption covered by renewable energy only. This 
shift will take place over the next 20-40 years. SFR anticipates that – not only the public sector, but 
also the private sector will contribute and change behavior regarding energy consumption before 
this plan can be realized.  Such a grandiose plan will  only be possible to implement if there is  
enough initiatives to do so.  Especially  the private sector will  need initiatives for  them to turn  
towards  renewable  energy.  Even with experts  warning about  the destructive  consequences  of 
fossil  energy consumption it  is still  the most widely used energy source. In “Vores Energi” SFR 
clearly states that this needs to change and that there are various ways of doing so. SFR points at 
wind power as their main area of interest, but also geothermic energy. Solar power is seemingly of  
very little interest for SFR according to their plan “Vores Energi” as it only mentioned in vague  
terms. Yet the SFR aims at turning the private energy consumption into renewable energy. 
This project is of the conviction that the photovoltaic market is a beneficial method for increasing 
renewable  energy  consumption  in  the  private  sector.  Granted,  the  current  market  and  solar 
technology  is  on  an  early  stage,  but  a  photovoltaic  module  offers  much  more  flexibility  and 
stability than a windmill would, in relation to installment, maintenance costs and lifespan. Yes, the 
12 Energistyrelsen (2012) Energistatistik 2011, Energiforsyning og -forbrug 2011, page 5, accessed 17/10-12
13 Energistyrelsen (2012) Energistatistik 2011, Energiforsyning og -forbrug 2011, page 5, accessed 17/10-12
14 Energistyrelsen (2012) Energistatistik 2011, Production og forbrug af vedvarende energi, page 5, accessed 17/10-12
15 Social Demokrater, Socialistisk Folkeparti and Radikale Venstre
16 Klima-, energi- og bygningsministeriet, Vores Energi, Regeringen 2011, accessed 14/11-2012
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solar insulation is not consistent to support a household’s energy consumption the entire year 
around, but it is a step towards realizing SFR's energy plan. 
The way the current legislation is set up private investments in photovoltaic modules is a profitable  
investment. The so-called “nettomålerordning17” will not only allow the owner the opportunity of 
selling overproduction at market price, but also buy the energy back without further expense. 
The  paragraphs  in  the  legislation  states  that  the  owner  of  any  product  capable  of  producing 
renewable energy is excused from public fees that regular energy buyers are obliged to pay18. § 1 
and § 2,4 creates an option for the owner to avoid the surcharges that regular buyers have. Further 
will the owner be excused from a price supplement for environment friendly electricity and other 
public obligations that regular energy distributors forward to the energy buyers(§ 3 and § 4). The 
legislation's last benefit (§ 8) is an annual net settlement calculation which means that the amount  
of  produced energy and the energy delivered to and from the energy supply  network will  be 
calculated. The benefit for the owner is the opportunity of selling surplus energy to the energy grid 
and transfers the “stored” energy back again when needed.
This legislation is motivating for the private homeowners to invest in renewable energy technology 
and the most  popular  item of  investment is  the photovoltaic  modules.  As  already stated,  the 
photovoltaic  modules  are  cheaper,  more  stable  and  a  scenic  better  looking  solution  than  a 
windmill  in  every  garden.  However,  the  legislation  comes  with  one  large  downside  for  the 
government – it  is  not economical  cost-effective for  the government to continue the lucrative 
business for the homeowners. Therefore a new regulation has been proposed which will make the 
profitable business less profitable. 
The proposed regulation19 change certain points from the existing legislation. One of the points will 
change the basic upon which the annual net settlement calculation is calculated. The proposal will  
change the paragraph § 8 to become an hour based calculation. This means that the surcharges 
and  price  supplement  will  be  excused  for  the  energy  consumed  within  the  past  hour.  The 
consequences of this regulation will mean that the module owner can only be excused from the 
17 Retsinformation, Bekendtgørelse om nettoafregning for egenproducenter af elektricitet, Kristian Møller 28/6-2010, 
Available at https://www.retsinformation.dk/Forms/R0710.aspx?id=132740 , accessed 26/11-2012
18 Retsinformation, Bekendtgørelse om nettoafregning for egenproducenter af elektricitet, Kristian Møller 28/6-2010, 
accessed 26/11-2012
19 Klima-, energi- og bygningsministeriet, Regeringen fremsætter lovforslag om solceller (20/11-2012), accessed 
27/11-2012
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consumed part of their production and not their entire production. Another point of the proposal 
suggests that the produced energy can be sold to the power grid for  a certain price,  but  not 
purchase the energy back at the same price.  Economical regulatory theory works with the theory  
that industry will ensure regulation that will benefit their position and market, but this does not 
seem to be the case with the photovoltaic industry. The explanations may be various, while this  
project will be concerned with the explanations provided by the economical regulations theory by 
George Stigler20. 
Which factors come into play when politicians decide whether to change existing regulation and 
how these new regulations will look? Which consequences will a regulatory policy have for a given 
market? The consequences could be many – from a slight decrease in interest for photovoltaic 
technology to a total collapse of the Danish photovoltaic industry with thousands of jobs lost21. 
As  stated  earlier,  the  group  sees  a  paradox  between  the  politicians  propositions  for  larger 
renewable breakthroughs in their plan for the nation (Vores Energi) and the proposals they make 
regarding the initiatives for investment in renewable energy sources. This project will investigate 
which  benefits  the  current  legislation  (nettomålerordningen)  has  and  which  consequences  a 
political regulation may have for the market. 
1.2 Problem Definition
− How will the newly proposed regulations impact the photovoltaic market  
and which political interests may have prompted the government to propose this  
change?
20 Stigler, J. George, The Theory of Economic Regulation, The Bell Journal of Economics and Management Science, 
vol 2, no 1 (1971)
21 Mandag morgen, Solcelleindgreb kan koste 2.600 job (10/10-2012), accessed 27/11-2012
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1.2.1 Research Questions
1. How has the photovoltaic market developed over the past 20 years and how does it look 
today? 
2. What will the consequences of passing the proposal be for the photovoltaic market?
3. From economic regulation theory's perspective which interests does government have in 
regards to regulating the photovoltaic market?
1.2.1.1 Chapter design
This  section will  briefly explain the overall  structure of  chapters 4-7 and the utilization of  the 
research questions  in those chapters.  The aim of  chapters 4-7  is  thus  to answer the research 
questions and thereby, not only examine different aspects of the main problem in this project, but 
also lay the foundation for answering the problem definition. The reader should note that the 
layout of the project follows a simple logic in regards to the chapter outline. Firstly, an explanatory 
step is taken in order to understand the dynamics of the photovoltaic market, leading a step up to 
an investigation and explanation of today's market. The third step is theoretical analysis of the 
consequences of changes to the regulation for this market. The final step up is an explanation and 
discussion of why regulations will be made.
Chapter  four  will  address  facts  and overall  development of  the photovoltaic  market.  A micro-
economic analysis of the market will be made along with a simple cost-benefit analysis of private  
investments in photovoltaic modules. Chapter four will thus serve as a brief introduction and guide 
to the photovoltaic market and thereby serve as answer to the first research question.
Chapter five and six will analyze and discuss what the consequences of a change in the current 
legislation  may  be.  These  chapters  are  based  on  the  second  research  question  and  aims  at 
answering the question through cost-benefit analyzes of the current and possible new market. 
Where chapter five will investigate the proposal of reduction of subsidies, chapter six will also add  
hour-based consumption calculations.
The final research question is based on a discussion of political decision making and regulation 
policies, and is located in chapter seven. Here an analysis of the various factors determining the 
decision for regulation will be conducted and discussed.
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1.3 Limitations
In  order  to  deal  with  the  central  problem of  this  project  it  is  necessary  to  limit  the  field  of 
examination related to the central view of the problem definition. The first necessary limitation 
has been to limit the dimensions of the project. Researching and answering the problem definition 
have been limited to the interdisciplinary subjects of microeconomics and political science. The 
microeconomic approach is vital for the project, as it attempts to explain how the photovoltaic 
producers behave in a mixed economy market and how governmental interventions in the market 
may affect their positions. The photovoltaic market has been chosen due to current debates in the  
Danish government about changing the current legislation regarding private owned production of 
renewable energy. The photovoltaic market has experienced progress in the sale of photovoltaic 
modules for private use. It is important to note that this project does not attempt to promote 
photovoltaic technology over any other renewable and non-renewable energy sources. Neither 
does this project aim to give a general discussion about specific pros and cons of the given energy 
sources. The project is further limited to Danish legislation and will not discuss other countries 
initiatives on the field. 
The political part of this project will  involve a comparison of a theoretical aspect of regulatory 
theory.  The  project  will  hence  only  utilize  the  economic  regulation  theory  to  draw  parallels  
between  the  theoretical  normative  reality  and  the  Danish  political  reality  in  regards  to  the 
investigated subject. The project will therefore not aim at a generalization about Danish policy-
making or special regulatory approaches. 
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2 Methodology
The  methodological  discussion  addresses  whether  to  start  the  analysis  from  an  empirical  or 
theoretical point of view. The basic choice is whether to choose induction or deduction22. As the 
epistemological approach for this project is of explanatory/observational nature it has been chosen 
to start the analytical strategy from a theoretical point of departure. This strategy will allow the  
group to present relevant theories and investigate the researched problem through the use of the 
theories  and  collected  data  and  utilize  hypothetical-deduction  to  reach  logical  conclusions. 
However, the conclusion may only be logical and true if the premises are seen as true. Section 2.1  
will describe the epistemological and ontological premises for this project. 
For  this  project  critical  rationalism  is  the  main  theoretical  approach,  and  therefore  have  a 
deductive method been chosen. This will be further described in section 2.2.1 . Critical rationalists 
are  mainly  concerned  with  obtaining  knowledge  through  observations  and  thereby  creating 
generalizations  about  the  world.  Therefore,  will  a  hypothetical-deductive  approach  be  the 
recommended23. Critical rationalists further works with methodological objectivism, meaning that 
they believe that it is impossible to reflect the real world in the ontological level exactly. They 
believe that it is possible to produce theories that can be empirically tested, through the use of  
well work-through methods24. It is thus the method that determines what is true: a method that 
other researchers must be able to repeat with the same results25. 
2.1 Philosophy of Social Science
The epistemological considerations for this project stems from the epistemological notion of what 
the  real  scientific  truth  is  and  further,  if  such  truth  can  exist26.  This  project  perceives  the 
epistemological truth as of objective nature. The objectivist/explanatory27 epistemologies argue 
that  “we  can  posit  absolute  criteria  for  truth”28.  Objectivism  further  “presuppose  …  that  the  
22 Olsen, Poul B & Kaare Pedersen. Problem-Oriented Project Work – a Workbook. (2008) Roskilde University Press, 
Gylling, Denmark, page 152
23 Ibid, page 164
24 Ibid, page 157
25 Ibid, page 157
26 Ibid, page 150
27 Delanty, Gerard & Piet Stydom. Philosophies of Social Science – The Classic and Contemporary Readings (2010) 
Open University Press, Maidenhead, England, page 9; describes this as explanatory epistemology
28 Olsen, Poul B & Kaare Pedersen. Problem-Oriented Project Work – a Workbook. (2008), page 150
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researcher or student can gain access to reality with aid of controlled methods”29. This means that 
the truth is tangible and can be obtained with the right tools to do so.  
The objective/explanatory epistemology contains a number of schools, all with the characteristics 
that the truth is accessible.  This project will be concerned with the school of critical rationalism, 
seeing  that  Karl  Popper  used  critical  rationalist  epistemology  in  his  theories.  Popper’s 
epistemological and ontological views will be defined in section 2.1.1.
Critical rationalism's epistemology concerns itself with the notion that “observation is dependent  
on theory” and that “it is possible to test theories on real life-causes.”30, while it views the theories 
as general laws that have not been falsified yet31. Critical rationalists and positivists have the same 
perception of the knowledge of truth; both see the world as an orderly universe with laws that can  
be discovered32. The concept of general laws are created through two steps; 1. Observations and 
systematization of data will lead to formulation of general laws and 2. Laws are tested through 
explanation33. This means that science moves closer to the reality of the society. It is possible to  
observe the truth and form general descriptions of the nature of this truth and it is in turn also 
possible to test these truths through a deductive method. After these steps have been completed 
it is possible to formulate theories34.
2.1.1 Karl Popper’s Epistemology
This project's research problem is mainly of a microeconomic nature, and will utilize Karl Popper's  
Critical  Rationalism.  As  economists  holds  the  notion  that  the  general  truth  of  society  and,  in 
particular market functions can be obtained through observation and explanations it is classified as 
objective. The observational and explanatory level of microeconomics has led the group to choose 
a critical rationalist epistemology. 
According to Karl Popper's  point of view, the science is not a final truth35. According to a critical 
rationalist the important thing is not how many times a theory can be proved right, but whether it  
29 Ibid, page 150
30 Olsen, Poul B & Kaare Pedersen. Problem-Oriented Project Work – a Workbook. (2008), page 164
31 Ibid, page 164
32 Ibid, page 154
33 Ibid, page 154
34 Ibid, page 154
35 Schmidt, Lars-Henrik (1991) Det videnskabelige perspektiv, Holme Olstrup, Denmark, Akademisk forlag, page 125
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is possible to find a situation where the theory can be proven wrong36. Critical rationalists concern 
themselves with falsification and not verification, so they seeks to reject a theory rather than to 
prove it right.37 
In the eyes of critical rationalists, no theory can be confirmed, but exposed to numerous attempts 
to reject it, and if the attempts ultimately fail to do so, it is possible to say that the theory becomes 
increasingly fortified38. 
According to Karl Popper it is possible to know something about the subject in question. 
2.1.2 Critical Rationalism Ontology
Ontology is defined as “The doctrine of the nature of the world, what the world consists of.”39. 
According to critical rationalists, people are perceived as objects, while the society holds specific  
laws  that  are  subjects  to  constant  change40.  Ontology  further  view truth  as  imbedded in  the 
investigated subject41. 
According  to  Popper  it  is  possible  to  know something.  In  this  case,  concerning  governmental 
regulation on the photovoltaic marked, it is possible to know something about it.
For this project a theory is put up, stating that regulatory change on the photovoltaic market is not 
beneficial, and then tested whether it can be falsified. The starting point will be to look at whether 
the new legislation is  economically beneficial  for the consumer and the companies selling the 
photovoltaic modules. This attempt to falsify the hypothesis or “theory” will  be limited by the 
narrow scope of the project and by the fact that the legislation is still being discussed. 
2.2 Quantitative Research
Quantitative research is the method of collecting empirical data, analyze and logical conclusions 
can be drawn from this treatment of data. When carrying out quantitative research precise and 
standardized procedures are followed. This makes it possible to repeat the study and reach the 
same results42.  Quantitative research is usually grounded in the theoretical notion of deductive 
36 Ibid, page 125
37  Ibid, page 125
38 Ibid, page 125
39 Olsen, Poul B & Kaare Pedersen. Problem-Oriented Project Work – a Workbook. (2008), page 313
40 Ibid, page 164
41 Ibid, page 164
42 Ibid, page 236
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argumentation43. For this project the treatment of empirical data is performed using quantitative 
research. This research method has been chosen firstly, due to the nature of the subject of this  
project.  The  project  will  analyze  certain  parts  of  the photovoltaic  market,  and have therefore 
chosen Popper as theoretical point of departure. Critical Rationalism, in which Popper is grounded,  
has a distinct notion about hypothetical-deductive approaches. The second reason for the choice 
of quantitative research is found in the nature of the empirical data. For this project economical  
calculations will be made, using numerical data.
2.2.1 Deduction
The  Merriam-Webster  encyclopedia  defines  deductions  as  “the  deriving  of  a  conclusion  by  
reasoning”44; meaning that through reason it is possible to reach a conclusion that is logical. If, 
however, the premises for the argumentation are wrong it will lead to a deductively wrong logical 
conclusion; i.e. no stone can float, Mr. Jones cannot float ergo is Mr. Jones a stone. 
Acknowledging the risk of false premises, this project will still utilize a deductive method, primarily 
due to the notion of critical rationalism, which always works with hypothetical-deduction45. The 
deductive  method  further  allows  the  group  to  use  existing  theories  while  still  providing  new 
knowledge within the field.
2.3 Interdisciplinary Approach 
The project aims at answering the problem definition through problem centered interdisciplinary 
work46. This method ensures that the researched problem in the project determines the subjects 
and methods utilized to answer the problem definition. In the case of this project the problem 
have determined the theoretical approach to include a primary microeconomic approach, but also 
allows for a political approach to be utilized. Microeconomics, being the primary subject is also the 
foundation for the answer of the problem definition. 
To specify, this project utilizes a trans-disciplinary method47. Trans-disciplinarity is distinguished by 
43 Ibid, page 236
44 Merriam-Webster an Encyclopedia Britannia Company, available at: http://www.merriam-
webster.com/dictionary/deduction, accessed 4/12-2012
45 Olsen, Poul B & Kaare Pedersen. Problem-Oriented Project Work – a Workbook. (2008), page 154
46 Ibid, page 312
47 The Study Board of the Social Science Basic Studies (2010) The Student Handbook for the Social Science Basic  
Studies, 1st edition, Roskilde, Denmark, page8
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being an approach where a theory is applied with a supporting theory to help create a better 
understanding of the problem being investigated. This approach is beneficial for this project, due 
to the trans-disciplinary nature of the problem definition. The political regulation theory will be 
used to support the microeconomics theory. 
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3 Theory Considerations 
The theoretical  considerations which have preceded the actual  choice of theories will  here be 
discussed and five points will be presented, all of which is important to keep in mind in relation to 
the choice of theories48.  The five points will  work as points of discussion for the needs of this 
project and the actual choice. 
• Relevance: what does it say, why is it interesting concepts and relations, how might the  
theory be useful
The  subject  of  the  project  is  concerned with  market  functions  and  political  interference.  The 
theories  needed for  answering  the  problem  definition  is  thus  of  microeconomic  and  political 
nature.  The  theories  need to  contain  notions  about  market  functions  and  behavior  and  how 
political regulation may affect the market. A theory also needs to describe the nature of regulatory  
policy. 
The chosen theories take these needs into account and are thus useful for the project. Popper's 
microeconomic theory encompasses all the needed functions. 
• Ontology: what are the theory’s basic notions about society, and can they be applied to the  
project's subject?
The  chosen  epistemology  of  critical  rationalism  opens  a  specific  type  of  ontology,  as  the 
epistemology  perceive  knowledge  and  truth  as  obtainable  through  rational  reasoning  and 
universally true ontological premises. The group deems that the theories chosen both need to 
reflect  the same epistemological  and – overall  –  ontological  perceptions as this allows for  the 
theories to support each other. 
The ontological premises of Popper imply that the ontology is embedded in the examined and that 
it is possible to know about the true functions of market mechanisms and regulatory policy.
Theory of economic regulation mainly concerns itself with the specific area of regulatory policy 
which  stems  from  demand  for  regulation.  The  ontological  premises  are  therefore  mainly 
concerned with the notion of self-interest and cost-benefit of regulation. 
48 Olsen, Poul B & Kaare Pedersen. Problem-Oriented Project Work – a Workbook. (2008), page 222
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• Area of focus: what does it see and what does it not see?
For  the  subject  of  this  project  the  areas  of  focus  have  been  chosen  with  a  microeconomic 
perspective in mind, as the investigated subject is a market study. The group is aware that the 
investigated  subject  could  have  focused  on  the  macroeconomics  in  regards  to  the  regulatory 
theory as the government regulates in order to control the state's finances. However, it has been 
decided  to  use  the  theory  as  a  supplement  to  microeconomic  theory.  As  mentioned,  the 
investigated  subject  is  limited  to  the  microeconomic  perspective  and  does  not  see  the 
macroeconomic perspective. 
• Epistemology: what is its conceptual world and what models are used to explain relations  
and results?
As mentioned in chapter two the epistemology chosen for this project is objectivism, which states 
that truth can be obtained with the proper research method. This method is quantitative research 
which allows the group to use empirical data to treat the ontological premises and conclude based 
on a deductive method. The epistemology of the project further argues that true premises and 
rational reasoning will lead to logical conclusions. 
• Empirical foundations: what does it say about the theory's general usefulness?
The empirical foundation for this project’s theories is of quantitative nature. Both microeconomics 
and theory of  economic regulation utilizes quantitative foundations  as  their  empiric  data.  The 
theories  follow  their  epistemological  premises  regarding  obtaining  knowledge  through 
observation.  
3.1 Microeconomic Theory
Microeconomic theory is concerned with market functions and behavior.  In order to predict how 
the market is going to react the group will initially start by defining the status quo. This will be 
employed in chapter four where the worth of a photovoltaic unit will be measured. This will be  
done by utilizing a simple cost-benefit analysis. After defining the worth of the units, the group will  
have a starting point for the examination in later chapters. 
In the fifth chapter the group will again use a simple cost-benefit analysis to identify the changes in 
value. Once these changes have been identified, it will be possible to predict how the market will  
17
Political and Economic Regulation on the Photovoltaic Market
Group 24, 3rd Semester 2012
react the change in value. While the effect on the market is obvious, that a price incensement on  
25%  will  cause  fewer  buyers,  the  real  impact  will  be  decided  by  the  time  it  takes  for  the 
photovoltaic unit to have a positive turnover.
In the sixth chapter the cost-benefit analysis will be utilized as a starting point to see the change in 
price.  This  will  provide insight  into  how the  consumer  will  reach to  the  good.  This  individual  
reaction can lead us to see how the market will overall react to the changes in legislation.
This microeconomic perspective will lay the foundation for the project and the overall results will  
then be interpreted by the in the seventh chapter, that is concerned about political regulation.
3.2 Economical Regulation Theory
The theory of economic regulation is a theory working on two levels – the political level and the  
industrial level. George J. Stigler defines the politicians and their area of work as "The state-the  
machinery and power of the state-is a potential resource or threat to every industry in the society.  
With its power to prohibit or compel, to take or give money, the state can and does selectively help  
or hurt a vast number of industries."49 In other terms, the state (and politicians) has the power to 
make fertile grounds for an industry or burden the industry through heavy regulation. This is the 
essence in economic regulation theory and applies to the project as it displays, on one hand, the 
political  motivations and considerations involved in economic policy-making,  and on the other 
hand, displays the industries behavior and motivation in regards to new regulation. The theory will  
allow the opportunity to explain the effects of political regulation on the economic market. 
As previously mentioned, Stigler argues that the states have the power to allocate resources and 
harm or benefit the affected industries. However, regulation is not something that the politicians 
have free will to conduct as they see fit; an industry may actively seek regulation50. Governmental 
regulations  stem  from  various  demands  and  considerations  and  have  spawned  a  number  of 
theories to explain the different behaviors of state and industry. Theory of economics regulation's 
main task is to explain the distribution of benefits and burdens of regulation, the shape regulations  
will take, and the effects of a regulation upon the allocation of resources51.
The theory of economics regulation is of the opinion that the politicians responsible for regulation 
49 Stigler, George J, The Theory of Economic Regulation (1971), page 3
50 Ibid, page 3
51 Ibid, page 3
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are  not  irrational  and  controlled  by  their  moral  ethics,  but  rather  by  rational  reasoning  and 
pragmatism. This behavior is channeled into the ongoing resource game that regulatory politics is. 
Politicians are mainly concerned with which regulations may grant them the most power – that be 
in terms of resources or popularity votes.
David Levi-Faur argues that theory of economics regulation can be understood by examining the 
struggle between the different parties bidding for a certain outcome of a regulation. Levi-Faur 
argues that the party which has most to gain/lose often will win the bid52. In a case of environment 
friendly industry (say wave power) versus the gasoline industry the adopted regulation can be 
predicted by examining what is at stake. The wave industry is small and affects a minority of the 
public. The gains and losses of burdening the little industry are smaller than those of the gasoline 
industry,  who  employ  and  produce  vast  amounts  of  resources.  The  gasoline  industry  is  also 
connected to the politicians in terms of providing popular votes to the politicians. Levi-Faur further 
argues that a bidding round for a regulation is a costly affair; a party needs to organize an interest  
group and reach a consensus standpoint in regards to the proposed regulation. Then consensus 
about the regulatory outcome must be reached, all of which is extremely costly – especially for a 
small industry53. 
The theory of economics regulation offers explanations to parts of the political behavior in the 
examined case; photovoltaic industry is yet a small and weak industry, while the windmill industry 
is large and important to the country (export, employment) yet is in a financial crisis and may make 
better use of new funding than the infant industry. Yet the theory falls short of explaining the 
entire behavior of the political decision-making in regards to the current proposal for regulation in  
the field of nettomålerordningen. Further on, it neglects other input sourced for regulation – the 
ultimate goals of the state, public interests, and globalized markets and so on. 
3.3 Analytical Strategies
The project will utilize a number of different analytical strategies to answer the problem definition. 
This section's purpose is to describe and outline the various analytical strategies that this project 
uses, along with a plan for their later utilization. Firstly, an introductional description of the field of 
52 Levi-Faur, David, (2011) Handbook on the Politics of Regulation, Edward Elgar Publishing Limited, Cheltenham, 
United Kingdom, page 29
53 Ibid, page 29
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operation for the analysis will  be conducted. This is conducted in order to determine to which 
extent the chosen analytical models fulfill the needed demands. It is further needed to consider 
the  difference  between reality  and  analytical  model  and to  which  extent  unrealistic  premises  
damages the models reliability. Analytical results will therefore always be limited by the premises  
and the spectra54. 
3.3.1 Microeconomic Market Analysis
Chapter four will utilize a market analysis to create an understanding of the current market for 
photovoltaic  technology.  The  market  analysis  operates  within  a  microeconomic  field  and  will  
therefore concern market elements and functions. The market  analysis has multiple shapes and 
can be fitted to investigate the desired area within microeconomics. For the answer of the problem 
definition within this project five factors have been chosen. 
Because of the active selection of areas of investigation for the market analysis a distorted picture 
is created of the market. Had more, and other, factors been investigated a more nuanced picture 
may have been revealed. However, the scope of the project did not concern these other factors, 
and have therefore actively been excluded. As of any replication of reality the results will suffer  
from simplification and scope of interest. It has been deemed that the distortion of reality within  
the market analysis is low and therefore still usable. 
3.3.2 Cost-benefit Analysis
A cost-benefit analysis will shed light on the economic costs and benefits of a given project, in this 
case the photovoltaic market. The cost-benefit analysis utilized in this project is a simplified version 
of a full cost-benefit analysis and will investigate the costs and benefits of photovoltaic modules 
installed in homes. The analysis will investigate how the financial situations of a generic family will  
vary and change depending on the current regulation in that field. The field of operation for this  
analysis in this project is thus to simply calculate and state different cost- and beneficial situation  
for a family. The chosen method fulfills the needs for answering the problem definition as a full  
cost-benefit analysis is out of the scope. 
Using a simplified analysis always has its risks and this method is no exception. A number of static  
54 Gaden, Erik ; Henrik J. Jensen, & Jesper Jespersen, Introduktion til mikroøkonomi (2007) Jurist og 
økonomforbundets forlag, Gyllinge, Denmark, page 33-34
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factors are used in the analysis and these contribute to the distortion of depicting the reality of the 
true nature of the photovoltaic market and the consequences of regulation. The more static and 
presumed factors included, the more unrealistic result is reached. The group is aware of this side-
effect, but given the time limit it has not been possible to conduct a fully realistic cost-benefit  
analysis. 
3.3.3 Economical Regulations Analysis
The theory of economic regulation is concerned with how regulations are decided upon and which 
underlying factors may contribute to shaping the regulation. As far as field of operation, this theory 
is mainly concerned with the industries demand for regulation and how this comes about. The 
theory further touches upon the political considerations behind the passing of bills. A critique of  
this theory's scope is the lack of acknowledgment of other input situations for regulation. The 
demand might as well  come from another perspective e.i. the general  public. The analysis will 
fulfill the needs of this project as it partly delivers an explanation to the political behavior and how 
this regulation may have come about in the first place. Further will it be possible to discuss the  
differences between the reality of the studied case and the theory's argumentation.  
As the economics regulation theory mainly concerns the market perspective in regulation-making 
many other factors are neglected and this distorts the model's ability to reflect reality. The group 
does also expect that the theory will fail to explain certain elements within the studied case, but  
have deemed that these failures are tolerable.
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4 The Photovoltaic Market
4.1 Summery
The chapter describes the development of photovoltaic technology and modules, where steady 
increase in usage have been the characteristic development in the past 20 years, but that a sudden 
interest in the modules have made the sales sky rocket (see illustration 4.5). An analysis concludes 
that the product is a private good and that the market is monopolistic. Lastly, simple cost-benefit 
analysis shows that a private investment in photovoltaic modules will  profit  instantly leaving a 
revenue of 130,000 to 170,000 DKK after 30 years.
4.2 Introduction
Chapter four aims at creating a basic illustration of the development of the photovoltaic market in 
Denmark  over  the  past  20  years.  This  will  create  a  comprehensive  understanding  of  the 
development and how the market is currently looking. The chapter will utilize a microeconomic 
analysis to define which type of product photovoltaic modules are and thereby define a market for 
the products while empirical data will be used to calculate the value of the photovoltaic modules. 
4.3 20 Years of Development in the Photovoltaic Market
The  Kyoto  Protocol  will  expire  this  year  (2012),  leaving  a  gap  regarding  development  in 
governmental  funded  research  for  renewable  energy  sources.  This,  plus  a  general  increased 
interest  in  renewable  energy  have  inspired  the  European  Union  to  restructure  their  energy 
consumption. By 2020 the EU expects 6-12 % of their energy consumption to be covered by solar  
energy55.  Furthermore, the international  goals of EU and Denmark is to reduce the production 
price of photovoltaic modules, so it will become more affordable for investors in the production 
facilities and make cheaper products that ultimately can compete with already established non-
renewable energy sources56. A reduction in production price would for Denmark mean that a larger 
field  of  sale  becomes  available  for  the  producers  (both  nationally  and  internationally)  and 
increased  competitiveness  among  the  producers.  Since  the  80's  the  price  for  photovoltaic 
components  have  halved  for  every  7th year  meaning  that  the  price  have  been  reduced  with 
55 Energistyrelsen (2012) Energistatistik 2011, page 3, accessed: 17/10-12
56 Energistyrelsen (2012) Energistatistik 2011, page 3, accessed: 17/10-12
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approximately 20 % for each doubling of the cumulative production57.  Said differently; per mid 
2009 the price for crystalline Silicon modules (Denmark is already a major producer of crystalline  
Si) were below 2 €/W58. Continuous focus on reduced production price only will not be beneficial 
in  the  long  run,  focus  on  increased  effectiveness  and  lifespan  of  the  components  are  also 
important.
4.3.1 Danish Primary Production and Consumption of Renewable Energy
For 2011 the total Danish primary production of energy was 887.199 tera joule (TJ)59. This counting 
all  energy  sources.  The total  production of  renewable  energy  was 134.774 TJ,  while  the total  
production of solar energy in the same period only was 784 TJ60. 
Illustration 3.1 provides data for the development of the total production of renewable energy and 
in particular  solar  energy.  The increase in renewable energy production is  high over time, but 
seems to be stabilizing with an increase of 195 % over a period of 21 years (1990-2011). Solar  
energy production has increased 686 % since 1990. 
The consumption of renewable energy in Denmark in 2010 was 164.000 TJ while the total EU27  
level were 7.207.000 TJ. Percentage wise, the total consumption of solar energy in Denmark were 
0,4% and 2,1 % for EU2761.
4.3.2 Danish Initiatives for a Domestic Market
An essential  part  of  the Danish renewable  energy  strategy has  been to  provide the domestic  
industry with the necessary tools and instruments for them to create a stable domestic market for  
photovoltaic production. Other European countries, like Germany and Spain have already taken 
such  measures  and  respectively  4,5  %  and  6,8  %  of  the  two  countries  renewable  energy 
57 Energistyrelsen (2012) Energistatistik 2011, page 3, accessed: 17/10-12
58 Energistyrelsen (2012) Energistatistik 2011, page 5, accessed: 17/10-12
59 Energistyrelsen (2012) Energistatistik 2011, Energiforsyning og -forbrug 2011, page 18, accessed 17/10-12
60 Energistyrelsen (2012) Energistatistik 2011, Production og forbrug af vedvarende energi, page 5
61 Energistyrelsen (2012) Energistatistik 2011, Forbrug af vedvarende energi i EU 27 m.fl. 2010, page 51
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consumption is solar62. These countries do not have special advantages regarding solar insulation. 
Denmark has the same level of solar insulation as large parts of Germany which gives the same 
opportunities for a potential expanding national photovoltaic market63. If the Danish producers can 
prosper  and  compete  on  an  international  level  it  will  be  beneficial  for  the  reputation  and 
competitiveness of Denmark. 
Danish industry is  highly interested in the photovoltaic  market and the export of  photovoltaic 
related goods was 260 million  DKK in  2007.  Private  investors  are  interested due to economic 
benefits64.  If  Danish  industry 
wants  to  become  a  major 
player  in  the  market  they 
need to find a niche field for 
production.  Danish  industry 
has  already  found  niche 
fields,  but  with  the 
introduction  and 
development  of  the  “3rd 
generation”  of  photovoltaic 
technology  it  is  possible  to 
take a leading position in the 
development  and 
production65 on an international scale. Denmark is already an actor in the energy technology and 
equipment market. Denmark exported 63,4 billion DKK worth of energy technology and equipment 
in 2011 equal to 10,5 % of the total Danish export66. 
As illustration 4.3 displays have the energy technological field been largely expanded over the past 
15 years, from an export below 20 billion DKK to 60 billion DKK. Additionally, the technology and 
62 Energistyrelsen (2012) Energistatistik 2011, Forbrug af vedvarende energi i EU 27 m.fl. 2010, page 51
63 Energistyrelsen, Solceller – Dansk strategi for forskning, udvikling, demonstration og udbredelse del I (2010) page 
3 Available at: http://www.ens.dk/da-DK/NyTeknologi/strategier/solenergi/Documents/PV-strategi%20rev_final_A
%20del%20I.pdf (Accessed 17/10-12)
64 Energistyrelsen, Solceller – Dansk strategi for forskning, udvikling, demonstration og udbredelse del II (2010) page 
9, Avaialble at: http://www.ens.dk/da-DK/NyTeknologi/strategier/solenergi/Documents/PV-strategi%20rev_final_A
%20Del%202.pdf (Accessed 17/10-12)
65 Energistyrelsen, Solceller – Dansk strategi for forskning, udvikling, demonstration og udbredelse del I (2010), pages 
3-4, accessed 17/10-12
66 Energistyrelsen (12012) Energistatistik 2011, page 45, accessed 17/10-12
24
 
Illustration 4.3
Political and Economic Regulation on the Photovoltaic Market
Group 24, 3rd Semester 2012
equipment being exported make up larger and larger parts of the total Danish export. 
Furthermore  is  the  development  of  photovoltaic  technology  and  equipment  funded  by  four 
subsidies.  In  2008  the  four  subsidies  spend  a  total  of  689  million  DKK  on  renewable  energy 
research67.
Finally current legislation makes it  beneficial  for  private homeowners to invest in photovoltaic  
modules, further strengthening the Danish market for the photovoltaic producers. The legislation 
will be described in detail in chapter 5. 
4.4 The Economic System in Denmark 
In Denmark the economy is referred to as “mixed economy”68. Mixed economy means that there is 
a free marked, however the state regulates and excise a certain degree of control over the marked.  
The state use taxes and fees as a way to gain money and to maintain certain functions in society  
like infrastructure, law enforcement and various forms on emergency management. It is important 
to note that most countries has a mixed economic system. There are various degrees of freedom 
on the different markets. The United States is often seen as one of the countries in the world who 
has the most liberal marked with, for instance, a privatized healthcare sector. Often, North Korea is 
used as the example of the only country where the state holds total monopoly. Denmark has a free  
marked, with some degree of control and one of the highest tax percentages in the world.
4.5 Microeconomic Analysis of the Photovoltaic Market
A microeconomic analysis will give a comprehensive picture of a given market and its related firms. 
The photovoltaic market is a relatively new and fragile market with a small market segment and  
technology  still  in  development.  The  market  has  undergone  large  development  in  the 
approximately  20  years  it  have  been  existing.  From  largely  applying  to  the  wealthy  and 
environment aware costumer segment to the average middle class homeowner in suburbia, the 
photovoltaic technology have developed and pushed prices down69. 
The  first  task  of  analyzing  the  photovoltaic  market  will  be  to  define  the  type  of  good.  The 
determination of type will be conducted using the model70:
67 Energistyrelsen (12012) Energistatistik 2011, page 8, accessed 17/10-12
68 Begg, David, Foundations of Economics, Berkshire, UK. McGraw-Hill Education (2009), page 5
69 Energistyrelsen (2012) Energistatistik 2011, page 5, accessed: 17/10-12
70 English model from: Gaden, Erik ; Henrik J. Jensen, & Jesper Jespersen, Introduktion til mikroøkonomi (2007), page 
307
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The vertical line describes how hard it is to prevent the consumer from simply walking away with 
the good/service. For instance planting a perfect garden as an attraction is going to be very tricky  
as people will easily be able to see into the garden. While a baker in comparison will only have to  
set up a plate of glass to prevent the consumer from simply taking his goods. In the case of a  
photovoltaic  unit  it  is  relative  simple  to  prevent  the  consumer  to  walk  away  with  it,  as  the 
consumer will  have to pay in advance.  Furthermore it’s  a rather massive unit  that isn’t  easily  
moved.
The horizontal line describes how hard it is for the consumer to prevent other from enjoying his 
good. For instance at a football match it is impossible for the consumer to be the only one present  
at the match (if one assumes that watching the match is the only reason to buy the ticket, and that 
the crowd of people is not part of the experience). While a consumable good can’t be consumed 
by others after it has been consumed once. The photovoltaic unit is rather easy to restrict the use 
of, as it will be installed to the family that bought it is getting the benefit. It is a rather massive unit  
that cannot just be moved. Also getting benefit from it would require physical access to it, time  
and knowhow of how to use it.
The group defines the photovoltaic unit as a private good. This is because no one else gets direct  
benefit of the photovoltaic unit. While it can be said that society as a whole, it does not make 
electricity cheaper for any other family than the one who bought the photovoltaic unit.
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The demand for photovoltaic modules has increased intensely within the past year. By the end of  
2011  Denmark  had  4.000  photovoltaic  modules  installed,  while  the  number  has  increased  to 
15.000  by  the  end of  the  third  quarter71.  Dansk  Energi  expects  that  Denmark  will  hit  30.000 
photovoltaic modules before the end of the year72. 
The supply of goods stems from the producers73. Producers will try to sell their goods at a price 
that will minimum cover their production costs. In markets with monopoly it will be possible for  
the producer  to set  their  own price,  while  competition  occurs  in  markets  with duopolistic  or 
monopolistic competition. The monopolistic model will be described later in this section. 
With the demand for photovoltaic modules sky rocketing the supply must follow this demand. The 
Danish market has mainly been dominated by German modules, but Chinese modules have taken a 
larger share of the market over the past years. The Chinese modules are cheaper, but lack the 
stability that the German modules have. The cheap Chinese module could have contributed to the 
increase in demand for the photovoltaic modules in the Denmark. 
71 Energibolig, Vi har købt solceller for 3 mia kr alene i år (September 2012), Available at: http://energibolig.dk/El/vi-
har-koebt-solceller-for-3-mia-kr-alene-i-aar, accessed 26/11-2012
72 Energibolig, Vi har købt solceller for 3 mia kr alene i år (September 2012), accessed 26/11-2012
73 Gaden, Erik ; Henrik J. Jensen, & Jesper Jespersen, Introduktion til mikroøkonomi (2007), page 37
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Illustration 4.5: The graph shows the increase in demand for photovoltaic modules. The profit  
for the first 8 months of 2012 were 1,5 billion DKK and the expected revenue is 3 billion  
DKK (source: Energibolig)
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Finding the elasticity has been an elusive task that has not been fertile. It has been so for several  
reasons; it has been almost impossible to find what it cost to produce photovoltaic units. It can be 
speculated that the companies keep the production cost hidden from each other. One thing is  
obvious there is invested a lot of resources in the research of new types of photovoltaic units and 
in improving various areas of efficiency of existing ones.
The photovoltaic marked, is a marked with monopolistic competition. Monopolistic competition is 
defined  as  “many sellers  making  products  that  are  close,  but  not  perfect  substitutes  for  one  
another. Each firm has a limited ability to affect its output price.”74 
The Danish government has financially supported the buyers of photovoltaic modules in Denmark 
via subsidies. From a microeconomic perspective the financial support from the government on 
photovoltaic modules will have an impact on the marked. When the state pay some of the price, 
the good will become cheaper in the consumers eyes. It is important to note that while it might be 
cheaper for individuals to pay for the solar panels in the given situations, the money comes from 
the state so it is paid for collectively. Now that it is a more attractive good to buy for the consumer  
the demand curve will  shift.  The marked would react  by greatly  increasing the price  on solar  
panels.  However,  since  the  marked  has  monopolistic  competition,  the  number  of  competing 
companies will likely continue to compete, rather than collectively gaining the benefit. This in turn 
would mean that while there might be an increased price on the product, it would mean that  the  
price would be lower than if the government had not supported the purchase of solar panels. The 
end result will be that more private investors buy solar panels. 
4.5.1 Conclusion of the Analysis
The analysis  of  the photovoltaic  market showed that  the market  is  defined as  a  monopolistic  
market populated by many small producers with no dominating impact on the output price of the 
product. The product is defined as a private good as it is easy to exclude others from using the 
same module as the buyer. As illustration 4.5 shows there have been a 37 % increase in demand 
over a period of eight months. 
74 Begg, David, Foundations of Economics, (2009), page 98
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4.6 Calculation of Photovoltaic Unit's Value
In order to give a comprehensive understanding of a photovoltaic unit’s value a calculation will 
have to be made. In order to do this, the group will set up a calculation to process data so the 
required information can be attained75. A simple cost-benefit analysis will be set up, where it is 
possible to look at the initial price for buying the photovoltaic unit and how much money can be 
saved over a period of 25 to 30 years. The time span has been chosen as the modules are expected 
to effectively produce energy for a minimum of 25 and a maximum of 30 years76.
Expenses without a Photovoltaic unit
Yearly expense 9600
Total expenses after 25 years 240.000
Total expenses after  30 years 288000
Expenses without a Photovoltaic unit
Initial  monetary  Input  (it  is 
assumed  that  the  money  is 
loaned in the bank)
70.000 DKK 
Total expenses after 25 years 110.565 DKK
Total expenses after 30 years 114.713 DKK
Years before the Photovoltaic 
unit  will  have  earned  the 
initial input home:
16 years
The calculations are built using an average family that annually uses 4000 kWh (kilowatt hours). In 
the calculation they spend a fixed amount of electricity over eighteen hours, twelve hours at the 
daytime and six hours at nighttime. It is assumed that they sleep between 24 and six, and there are 
not calculated any power use at that time. This is probably not realistic as all the family member 
may be out of the house at certain times a day, and might be later up at certain times at night.  
However, going more in-depth with it, it would be required to examine the patterns of sleep and 
energy usage throughout  the years to establish statistical  accurate data.  That will  not only  be 
beyond the scope of this project, but also outside the area this project is concerned with. 
A second assumption is that the productions during the twelve hours of day, under the current  
75  See appendix 1
76 Whiteaway, Virtus 4 KW solcelleanlæg m. mont. Available at: http://www.whiteaway.com/product/virtus-4kw-
solcelleanlag-m-mont/, accessed 6/12-2012
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legislation, on average excess the energy consumption of the first twelve hours of day as well as  
the six hours of energy consumption during the night. 
A third assumption is that the 25% excess energy produced during spring and summer covers the  
25% energy deficit during autumn and winter.
Finally does the calculations not take into account days where there is produced less or no energy 
due to bad weather.
The information on when the energy produced and used is largely irrelevant in chapter four and 
chapter five since the energy used and produced is calculated at the end of the year. However, this  
will be relevant in the case of chapter six, where this information will be elaborated on.
As mentioned above, in the current legislation, the months with a deficit energy production are 
covered from months with a surplus energy production. Thus the average energy produced in a  
day, covers the energy consumption from both from night and day.
30
Energy
Produced
Average 
energy
Produced
During the previous legislation referred to as the “Nettomålerordning”. There 
are two important things to note. Firstly there is a subsidy on the purchase of 
photovoltaic system. Secondly the excess power produced is send out to the 
power grid, can be bought back without any expenses. At the end of the year, 
any excess power is sold at a price of 0,60 kr. pr. kWh. If there is used more 
energy than what is produced for the entire year, that power is paid at the 
normal price. The project will use an average price 2,40 kr. Pr. Kwh. These are 
prices are calculated from the current prices and with an additional fee on 
power bought for the use of the power grid.
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There is an efficiency loss related to photovoltaic cells production equal to about 0,5% each year77. 
The starting price for 4kWh photovoltaic cell including installment is 70.000 DKK78. It is assumed 
that the family does not have this amount of money at hand and therefore takes up a loan in the  
bank. The loan runs over 20 years with a fixed interest rate of 4%79. The family will pay about 5.790 
DDK in installment per year, including 700 DKK to maintenance of the photovoltaic module. It is 
assumed that the annual consumption of electricity cost 9.600 DKK. There will be a small increase 
in  price  as  the  photovoltaic  unit  will  lose  0.5%  production  capability.  Immediately  after  the 
purchase and installment of the module, the family begins to save money each year. After twenty  
years the loan will be paid off and the family's only expense is the 700 DKK for the maintenance  
and a small electrical bill to cover the decrease in efficiency that the photovoltaic cell has. At year 
twenty when the loan is paid, they will have to pay just below 800 DKK (791,20 DKK). After 25  
years the family will have earned a revenue of 129,435 DKK80. Should the photovoltaic cell live 30 
years,  the family  will  end up saving 173,284 DKK81 compared to had they not invested in the 
module.
4.7 Conclusion
The aim of chapter four has been to outline the photovoltaic market and its development over the 
past 20 years. The interest for photovoltaic technology in the private sector has been slow with a 
low, but steady, increase in consumption. Compared to other renewable energy sources, like wind 
power,  has  the  photovoltaic  market  been small  with  low demand.  The  market  has,  however,  
experienced a boom in private interest for the modules. In the first eight months of 2012, has 
11.000 modules been installed and it is expected to increase further. 
The microeconomic analysis of the market shows which type of product is sold and what type of  
market sells the modules. The product can be described as a private good as the usage of the good  
is individual and it is easy to exclude other persons from using it. The market has monopolistic  
competition as the market is dominated by small producers with little market control. 
77  Dansk solcelleforening, Privatøkonomi, available at: http://www.solcelleforening.dk/fakta/privatokonomi, accessed 
5/12-2012
78 Whiteaway, Virtus 4KW solcelleanlæg m. mont., accessed 5/12-2012
79  Dansk solcelleforening, Privatøkonomi, accessed 5/12-2012
80  See appendix 1
81  See appendix 1
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5 Proposal for Reduced Subsidy
5.1 Summery
Chapter  five  is  concerned  with  the  initial  proposal  for  regulation  of  the  legislation  regarding 
products  producing  renewable  energy.  This  proposal  suggested  a  cut  in  government  subsidy, 
leading to a 25 % increase in price for a photovoltaic module. For the private investor this would 
result in a revenue of 20,000 to 30,000 DKK lower than if the subsidy had been unchanged. For the 
market this would result in a decrease in demand. To compensate, the producers would lower the 
price of the product to maintain interest in the product.
5.2 Introduction
This  chapter  will  concern  itself  with  the  initial  suggestion  for  regulation.  This  proposal  was 
concerned with the governmental  subsidies  and would cut  a  part  of  the subsidiary  off  of  the 
investment in photovoltaic modules. This chapter will be concerned with the questions of what it  
would mean for the consumer and how it  would impact the marked. The initial  proposal  was  
originally  presented  on  television82,  where  the  minister  said  that  the  plan  was  to  cut  the 
subsidiaries so the price on photovoltaic units would rise 25%83. While the suggestion has been 
changed since, the group still considers it a relevant suggestion for a solution, and therefore worth 
examining. 
5.3 Analysis of Proposal no. 1
As mentioned above, this chapter will be concerned with the initial proposal. The proposal would 
make the modules 25 % more expensive84.  This change will  be incorporated into the following 
calculation in order to uncover what it would mean to the generic family, which is used as an  
example.
Expenses without a Photovoltaic unit
Yearly expense 9600
Total expenses after 25 years 240.000
Total expenses after  30 years 288000
82  TV2 22/10/2012
83  TV2 22/10/2012
84  TV2 22/10/2012
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Expenses without a Photovoltaic unit
Initial  monetary  Input  (it  is 
assumed  that  the  money  is 
loaned in the bank)
87.500 DKK 
Total expenses after 25 years 135.163 DKK
Total expenses after 30 years 139.311 DKK
Years before the Photovoltaic 
unit  will  have  earned  the 
initial input home:
18 years
This  calculation  will  use  the  same parameters  as  the  former  examples85,  but  with  a  different 
starting point, as the price will be raised by 25% due to a lowering of the subsidiary. In chapter four 
the  price  for  4kWh  photovoltaic  cell  including  installation  was  70.000  DKK86.  With  the  price 
increasing 25% the module will cost 87.500 DKK. It is assumed that the generic family does not 
have this amount of money to spare, and therefore takes up a loan in the bank. The interest rate is 
4% and runs over 20 years. The family will annually install 6.116 DDK on the loan and a module  
maintenance fee of 700 DKK per year. The assumed annual consumption of electricity has been set 
to 4.000 Wh/year and the cost has been calculated to 9600 DKK per year. It is important to note 
that after the loan have been taken and the module installed the family can save money each year.  
After a duration of twenty years the loan have been paid off and the only expenses the family  
needs to pay is the annual maintenance fee of 700 DKK and for energy from the power grid, as the  
production of energy by photovoltaic cell suffers a small decrease over time. At the year twenty, 
the total amount of money the family needs to pay, for energy is just below 800 DKK per year  
(791,20 DKK). After a 25 year period, the family will end up with a total saving of  104.837 DKK87 
compared to  being  a  regular  energy  consumer without  the  photovoltaic  modules.  Should the 
photovoltaic cell survive 30 years, the family will end up saving 148.689 DKK88. 
Having conducted this small analysis of the change in private economy of the generic family it is 
possible to conclude that photovoltaic modules would still be a good investment, though it there is 
a smaller surplus compared to the older legislation (see section 4.6). 
85 See chapter 4
86 Whiteaway, Virtus 4KW solcelleanlæg m. mont., accessed 5/12-2012
87 See appendix 2
88 See appendix 2
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5.4 Marked Reaction
Even if the size of the subsidy changes and the price increases for the consumer, the producer of  
the products will still get paid the same price for their product. This is simply due to the notion 
that the subsidy normally would cover part of the price for the consumer and thereby pays part of 
the consumer’s investment. With proposal number 1 the state will cover 25 % less of the price, still  
giving the producer the same profit. With this in mind the company will not initially experience any 
actual change in the money gained from each unit sold. The consumer will however experience  
having to pay more out of their own pocket. 
As of now it is impossible to measure the elasticity, as no actual legislation has been passed. The  
first  event was the rush to acquire photovoltaic unit,  before any agreement that economically 
support  buying  these  units  would  end89.  The  other  event  was  when  it  was  announced  that 
legislation was going to be changed, which resulted in that the purchase grid coming to a halt90.  
Is  there an increase in the price of the product for the consumer -  which is the case for this  
proposal - the market for the photovoltaic units will likewise change. 
As the (perceived) price goes up, more consumers will be reluctant to buy the photovoltaic units.  
While initially the price set by the producers will remain unchanged, as the producers will want to 
continue to sell at the same price. Hence the demand will shift (decrease) because the product will  
become less attractive to buy. To begin with, the companies will not have time to react to this 
change as the market cannot react with the same speed as the legislation.
After the first amount of time, business will adapt, and stop buying home the same amount of  
products. Photovoltaic units are a rather expensive good91, so the amount in stock is likely to be 
smaller than with certain other goods. 
After the demand for photovoltaic units has decreased, the marked will regulate to create a new 
equilibrium.   So after the demand has fallen the supply is bound to fall too, as companies acting as 
89  Politiken, Solcelle-firmaer bliver kimet ned: ”De er fuldstændig panikslagne” (17/11-2012), available at: 
http://politiken.dk/tjek/penge/energi/ECE1816348/solcelle-firmaer-bliver-kimet-ned-de-er-fuldstaendig-
panikslagne/, accessed 17/12-2012 
90 TV2 Nord, Finanslov koster grønne job (7/11-2012), available at:  http://www.tv2nord.dk/arkiv/2012/11/07?
video_id=37637&autoplay=1, accessed 17/12-2012
91  TV2 Nord, Finanslov koster grønne job (07/11-12), accessed 6/12-2012
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intermediary between the producers and the private investor will not want to buy a surplus of 
products.
However,  the  decreased  amount  of  photovoltaic  units  sold,  will  also  create  a  potential  for  
increased competition in the market. As the marked have monopolistic competition, this could 
potentially be a situation to increase market share. So it is a possible for certain companies to 
lower prices in order to sell more units. 
It is a distinct possibility that prices will go down by a certain amount to make the photovoltaic  
units more attractable. It is again important to note that the prices have not actually changed up 
until this point. So in order to sell more units prices are lowered, which increases demand, which in 
turn increases supply.
It is important to note that the subsidy was never meant to be permanent. It was supposed to be a  
way for the market to establish itself. Therefore a gradual removal is not only logical but also desir-
able. When the fact that the photovoltaic unit still  is going to yield a sizable amount of saved 
money compared simply using ordinary electricity. 
5.5 Conclusion
The aim of this chapter has been to estimate what consequences a certain proposal could have for  
the interest for investments in photovoltaic modules. This chapter builds on the calculations done 
in chapter four and takes into account a proposal  for  change in subsidies on the market.  This 
proposal  suggested  that  government  subsidies  for  purchase  of  photovoltaic  modules  would 
decrease by 25 %. This would mean that the private investor would pay additionally 25 % more for  
their modules. Such an increase would not affect the market too greatly as the investor would still 
gain a revenue of 100,000 to 150,000 DKK over a 25-30 year period. The market’s reaction to such  
a regulation would mean that the demand would fall and producers potentially would lower price 
to maintain interest in the product.
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6 Proposal for Hour-based Consumption Calculation
6.1 Summery
The  chapter  investigates  a  second  proposal  where  an  hour-based  consumption  calculation  is 
added. Excess production is calculated on hourly basis instead of yearly as previously. The house 
owners can no longer “store” energy on the power grid, but must purchase energy at market price  
during time with low solar insulation. The chapter works with the same preliminaries as chapters  
four and five, but concludes that the incentive for investments is non-existent. Over a period of 25 
years, the generic family will spend over 20.000 DKK more on photovoltaic energy than regular  
purchased energy.
6.2 Introduction
This chapter is concerned with the current suggestion for changes in subsidiaries for photovoltaic  
units, along with a change in the consumption calculation and how this differs from the former 
suggestion  treated  in  chapter  five.   The  calculation  made  in  this  chapter  is  based  on  the 
calculations done in chapter four and five. 
6.3 Analysis of Proposal No. 2
The suggestion investigated in this chapter includes the former suggestion about cutting in the 
subsidies, making it 25 % more expensive for the consumer. The second proposal adds several  
changes in how consumption and production of the unit is calculated. 
Expenses without a Photovoltaic unit
Yearly expense 9600
Total expenses after 25 years 240.000
Total expenses after  30 years 288000
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Expenses without a Photovoltaic unit
Initial  monetary  Input  (it  is 
assumed  that  the  money  is 
loaned in the bank)
87.500 DKK 
Total expenses after 25 years 266.429 DKK
Total expenses after 30 years 300.074DKK
Years before the Photovoltaic 
unit  will  have  earned  the 
initial input home:
N/A*
* = It takes more than 30 year (which is the 
maximum  expected  lifetime  for  a  the 
photovoltaic unit) for the photovoltaic unit to 
earn itself  home, so it  is  unlikely that it  will 
ever earn itself home.
The first change is that the difference between production and consumption is no longer measured 
at the end of the year. Instead it is measured on an hourly basis. This means that any excess power 
produced is immediately sold to the power grid. This essentially means that it is nearly impossible  
to store energy for  later  use since the excess electricity will  be transferred to the power grid 
without the former possibility of transferring the energy back into the household for free.
It is assumed that the generic family in this case still uses 4000 kWh per year and they wish to  
purchase  the  same  photovoltaic  unit  as  the  previous  calculations.  The  life  expectancy  of  the 
modules does not change either, nor the average energy consumption per day (eighteen hours 
total). 
The new proposal  will  change the calculation as the family expected that the twelve hours of 
sunlight would generate enough energy to cover both the twelve hour energy use in the sun hours, 
but also the six hours at night. That is no longer the case, as the excess energy will no longer be  
tax-free because it  is  not immediately used for consumption. The family can choose to let the 
excess production go to waste or sell it to the power grid during the day as the energy is produced.  
This will mean that the six hours of energy consumption, will have to be bought from the power 
grid at the ordinary price. The group calculates with the prices 0,60 DKK for energy sold to the  
power grid and with the four times higher price for buying energy at 2,40 DKK. With these prices it 
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is  clear  that  the  family  on  an  average  day  of  twelve  hours  of  sun,  will  only  get  25%  of  the 
expenditure of the nightly hours covered. Thus on an equinox they will still have to buy energy  
from the power grid. They will however, still save money on the energy used during the day.
The change in the legislation would bring about another problem. The extra surplus of energy 
generated  between the summer  solstice  to cover  the  expenditure  of  the winter  solstice.  This 
means that the new legislation hurt the owner of the four-fold. First there is an increase in price of  
the photovoltaic unit, then there is an extra expenditure at night, there is an expenditure due to 
energy deficit in the winter and finally the price for buying electricity is four times higher than the  
price paid for excess power.  
The group’s calculations show that the photovoltaic unit only covers 50,7% of the family’s energy 
expenditure  the  first  year92.  As  the  production  capability  of  the  photovoltaic  unit  slowly 
deteriorates  over  the  years,  this  percentage  falls.  With  these  factors  set,  the  group  will  now 
address the main issue. After 25 years of service the photovoltaic module would have had a total  
cost  of  266.429 DKK93,  while  it  would only  have cost  240.000 DKK94 to  have  bought  the total 
amount of energy directly from the power grid. This would mean that the family would have paid 
26.429 DKK95 more than it would have cost to buy the energy. Compared to before, the family 
would have earned 129,435 DKK96, or if the first suggestion would have been passed it would be 
104.837 DKK97. After 30 years the photovoltaic unit will have cost the family 300.074 DKK98 and it 
would only have cost 288.000 DKK 99 to pay for ordinary electricity. So it means that after 30 years 
the family  will  have lost  12.074 DKK100 on  the purchase,  so it  can no longer  be considered a 
reasonable investment anymore. With the old legislation the family would have saved 173,284 DKK 
and with the first suggestion it would have been 148.689 DKK. 
As mentioned in chapter five a gradual reduction of the state subsidiaries is desirable. Changing 
the mode by which the cost and income are calculated, the whole foundation for the marked is 
92 See Appendix 3
93 See Appendix 3
94 See Appendix 3
95 See Appendix 3
96 See Appendix 3
97 See Appendix 3
98 See Appendix 3
99 See Appendix 3
100 See Appendix 3
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changed. This provides two major problems. The first that someone (the power grid administrat-
ors) gets an unfair economic benefit and the private person who owns the photovoltaic unit gets a  
higher expense.  Secondly,  there is  the specific  problem concerning photovoltaic  units.  It  is  no 
longer profitable for the consumer to buy and own the photovoltaic unit. When it is no longer  
profitable to buy this unit, the marked will effectively cease to exist.
6.4 Conclusion
The purpose of this chapter has been to estimate the consequences of a regulation where the  
subsidies and the consumption calculation have been changed and resembles the current proposal 
for regulation. This chapter is based on the calculations done in chapters four and five and adds 
another factor to the calculation. As concluded in chapter five the initial proposal would not affect  
the interest for photovoltaic modules greatly, while the findings of this calculation indicate that the 
foundation for investment in photovoltaic modules is gone. Where the average family would save 
100.000 DKK to 150.000 DKK by using a photovoltaic module for 25 to 30 years. This proposal 
would mean that over a period of 25 years the family would spend over 260.000 DKK on energy 
whereas had they remained with the established power grid would the spending only have been 
240.000 DKK.
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7 Economic Regulation
7.1 Summery
The chapter analyzes the investigated proposal for regulation and the Danish behavior that may 
underlie the decisions. The  analysis discusses the points made by microeconomics and theorists 
George Stigler and David Levi-Faur. While this chapter propose several explanations to the seen 
behavior it is not possible to clearly define the underlying considerations behind the regulation. 
7.2 Introduction
This chapter seeks to analyze the Danish behavior in regards to the progress of the regulation  
proposal. The analysis will be conducted through the standpoint of economic regulation theory as  
presented by G. Stigler. The purpose of this analysis will be to create an overview of the political 
processes that shape the demand for regulation and how these are carried out. Further on, this 
chapter will discuss the findings of the analysis.
7.3 Understanding Economical Regulation
The primary functions of economic policy are to aid the functionality of the market economy and  
to fulfill distribution policies of various governments101. The government may practice distribution 
policies to redistribute the state's limited resources and to regulate market behavior. 
101 Gaden, Erik ; Henrik J. Jensen, & Jesper Jespersen, Introduktion til mikroøkonomi (2007), page 25
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The need for market regulation can stem from various points in the economic system. Demand can 
stem from voters and put pressure on the government to regulate certain market elements. The 
government can either argue for the regulation from an ideological or macroeconomic perspective. 
The bureaucracy will then formulate a regulatory bill that will affect the economic system. This 
regulation may either benefit the government in terms of increased income through taxation and 
fees, or put pressure on the National Finances through losses in revenue due to an increase in 
spending. 
Stigler, on the other hand, argues that demand for regulation mainly stems from the market itself.  
Large clusters of companies may see a benefit form certain regulation and therefore advocate for  
this. While the state holds the power to be “a potential resource or threat to every industry in the  
society.  With  its  power to  prohibit  or  compel,  to  take or  give money,  the state can and does  
selectively help or hurt a vast number of industries."102, it does not hold all the cards. Regulation is 
not something that the politicians have free will to conduct as they see fit; an industry may actively  
seek regulation103. Stigler argues this by claiming that the actors are self-interested. Each group is 
interested in controlling the power which the state holds. The power can be defined as the ability  
to regulate the market and thereby control the market and to whom the resources are distributed. 
It is the politicians that initially hold this power, while they also seek to increase their own fortune 
and success. This can be ensured through a “trade-off” between politicians and industries. The 
politicians can regulate in favor of certain industries and in return receive economical funds or 
votes. It is, however, not an easy and cheap task and this will  lead industries to split into two 
groups – large industries and small industries. Larger industries (few large and homogeneous firms) 
will  be able to raise funds to advocate in favor of  a certain regulation more easily  than small 
industries. 
Furthermore, the politicians also consider the “cost-benefit” of the regulations. Levi-Faur argues 
that the party which has the most to gain/lose often will win the bid104. If the gains and losses of 
burdening the little industry are smaller than those of the large industry, who employ and produce 
vast amounts of resources, the large industries will win the bid.
102 Stigler, George J, The Theory of Economic Regulation (1971), page 3
103 Stigler, George J, The Theory of Economic Regulation (1971), page 3
104 Levi-Faur, David, Handbook on the Politics of Regulation (2011), page 29
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In the case investigated in this project it is clear that certain elements of economic distribution 
policy speculations and the theoretical approach of economic regulation theory are present. The 
demand for regulation does certainly not stem from the voters as they have benefited largely from 
the legislation and would financially lose on a regulation. Likewise, is the demand not one of the 
photovoltaic industry's own ideas to gain more benefits form the politicians. The politicians claim 
that this need for regulation stems from a legislation what have been too lucrative and needs regu-
lation to re-establish a balance on the market. The demand for regulation does certainly not stem 
from the voters as they have benefited largely from the legislation and would financially lose on a  
regulation. Likewise, is the demand not one of the photovoltaic industry's own ideas to gain more 
benefits form the politicians. By investigating where the saved funds will be relocated, it can be ar -
gued that the politicians are playing a resource-game between the small and large industries. As an 
example, the SFR may wish to financially support the windmill industry, in order to fulfill their goals 
presented  in  “Vores  Energi”105,  and  thereby,  not  only  create  new  jobs,  but  also  increase  the 
chances of reelection.  This resource-game is harming the small  industry,  while handsomely re-
warding the large industry. However, the proposed regulation is not all evil and harmful; the large 
industry has a vast production with potential export revenue and is employing many hands. The 
large company may therefore play an important role for the benefit of the whole nation and the 
politicians do not wish to harm such an important industry. 
It is likewise difficult to analyze whether the regulation stems from ideology or macroeconomic 
considerations.  It  is  possible to argue for  both.  SFR holds renewable points in their  ideologies 
which can be traced in their political statement “Vores Energi”. This plan for reorganization of the 
energy consumption in both the private and public sector can at the same time be an argument for 
keeping the current legislation and changing it. It all comes down to whichever industry the SFR  
chose to support. Ideologically, will SFR support green development, because it is a warm potato 
both nationally and internationally, further will their standpoints attract voters. 
Macroeconomically,  is  SFR in pickle due to international  recession, which makes it  increasingly 
difficult to fund the National Budget. Denmark has a large welfare state that needs vast financing,  
which the government needs to find. A related issue is an increased expenditure and decreased  
revenue leaving gaping holes in the budget that need attention. One solution for SFR could be to  
speculate  in  macro-level  investments.  By  supporting  private  and  public  projects  jobs  can  be 
105 Klima-, energi- og bygningsministeriet, Vores Energi, Regeringen 2011, page 5, accessed 14/11-2012
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created and thereby loosen the tight financial situation. The proposed regulation is seemingly a  
result  of  macroeconomic  considerations  as  the  legislation  may  have  had  too many  financial 
benefits for the private investor and too few revenues for the state. 
As already stated, the struggle seems to be between the well-established wind industry and the 
upcoming solar industry. From Stigler and Levi-Faur's perspective this struggle already has clear 
winners and losers. It will typically be the industry with the most at stake that will win the bid,  
according  to  Levi-Faur106.   By  analyzing  the  consumption  of  photovoltaic  energy  in  Denmark 
compared  to  other  types  of  renewable  energy  sources  a  clear  picture  is  revealed.  The  slow 
increase in consumption (and thereby also production) over the last 20 years draws a picture of a  
small industry without much power to affect the public or private mind. However, there has been a 
dramatic  increase  in  interest  in  photovoltaitism within  the  last  year,  which  indicates  that  the 
industry is expanding. 
A change in regulation, as the first and second proposal investigated in this project, could have 
dramatic consequences for the industry as employment107 may be lost and drops in sales may halt 
the  industry's  production.  Through  this  investigation  of  industrial  development  within  the 
photovoltaic industry it is possible to conclude that this is a relatively small industry with little 
resource control. The photovoltaic industry will not be able to benefit from any regulation (as it is 
formulated now) whereas the effect of it will harm the industry.
Other renewable energy producers, such as the windmill industry have much larger shares of the 
production and consumption of energy. Regulations, like the first and second proposal, will not 
affect this industry as it mainly sell  their products to public investors and whereas the current 
legislation is concerned with private production. This industry will benefit from a regulation in a  
number of ways; firstly, as the interest for private production of energy will decrease homeowners 
will receive energy from the power grid. Today it is possible to choose which specific source the  
received energy comes from108. This possibility ensures that the wind industry can marketing their 
product directly to the private costumers,  whereas they before only  had to marketing for  the 
106 Levi-Faur, David, Handbook on the Politics of Regulation (2011), page 29
107 Danmarks Radio Nyheder, Solcelleindgreb kan koste 2600 job (10/10-2012)  Available at: 
http://www.dr.dk/Nyheder/Penge/2012/10/09/231233.htm, accessed 11/12-2012
108 DONG Energy, Available at: 
http://www.dongenergy.dk/privat/El/elaftaler/vindstromjatak/Pages/vindstromjatak.aspx?
_np_c=ga,t=s,c=10234383152,k=dong%20energy,p=&gclid=CILCgMSvk7QCFaTKtAodXTYAbA, accessed 
11/12-2012
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established power grid administrators. It is possible to argue that the wind industry is invading the 
photovoltaic market segment. 
The wind industry may further benefit from the regulation as SFR wants to relocate the saved 
funds and wind power is an important segment of their energy plan. 
The photovoltaic industry The wind industry
Benefit of regulation + None + May receive increased funding
+ May increase interest  for  product 
as other products is no affordable.
Cost of regulation - Loss of employment
- No interest for investment
- None
By comparing the costs and benefits of the two bidders it  become clear that the photovoltaic  
industry has the most to lose while the wind industry has the most to gain. However, many other  
factors also affect the decision. 
7.4 Why do governments regulate?
Both the microeconomics and politics deliver information in regards to the explanation of why the 
government regulates. Many factors determine the results that will  affect a given market.  The 
analysis  finds  many  factors  that  may  play  important  roles  in  the  turn-out  of  the  investigated 
regulation. The analysis discussed the theory of economic regulation as formulated by Stigler and 
Levi-Faur, and how the involved industries are competing for the outcome of the regulation. Stigler 
and Levi-Faur does not touch much upon the government's intentions with regulatory policies.  
Economic  regulation  theorists  do  however  believe  that  at  trade-off  may  take  place  between 
politicians  and industries.  Politicians  will  more  likely  regulate  in  favor  of  an  industry  that  can 
support the politicians financially or through votes. In the case of the investigated regulation such 
trade-off could occur between large industries which would benefit from the regulation. 
Another explanation for  SFR's  behavior  may be found in the national  finances.  For every W/h 
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produced by private photovoltaic module owners the government loses 1,50 DKK109. Due to the 
many benefits of the legislation house owners producing their own energy does not have to pay 
tax and other fees. With the massive increase in interest for the photovoltaic modules the state is 
expected to lose revenue. Negative revenue is not ideal for any government when the country is  
facing economic crisis, and the solution for this may be to save money on the National Budget  
through regulations. 
Governments  may choose  to  regulate  to  support  certain  parts  of  the  market,  but  also  in  an  
attempt to secure the National Finances through earning and saving money on funding.
7.5 Conclusion
There are many factors that will determine the outcome of a possible regulation. For the case of 
the project the demand for regulation stems from a relatively unknown source. It is possible to 
argue that the demand stems from economical speculations within the government, but also from 
a rivaling industry. It is also possible to argue that the government is favoring another industry and  
in order to fund it have to harm the photovoltaic industry. Finally, the government may want to 
regulate  in  order  to  personally  benefit,  as  the  winning  industry  can  financially  support  the 
politicians. 
109 Danmarks Radio Politik, Staten mister penge på solceller (3/10-2012), available at: 
http://www.dr.dk/Nyheder/Politik/2012/10/03/084317.htm, accessed 12/12-2012)
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8.1 Discussion
The former chapters in the project raise a number of questions about the he current situation. 
While it is clear that the current proposal for regulation will have a severe impact on the marked, it 
would also seem that the subsidiaries are too high at the current situation. While the idea that  
private owned photovoltaic units can both help the consumer save money and pollute less at the 
same time,  seems attractive, it  is  not free.  Considering that the global  financial  crisis  has had 
impact on the Danish society as well, the government is faced with some hard choices. On one  
hand, it is good if private investors have financial initiative for investing in the renewable energy 
market. It lowers pollution and allows people to save money at the same time. However, there is  
problems related to this as well. Not only does it cost the states funds, because they pay a subsidy  
for the units and the installation, but it also means that the state receives fewer money in the fees 
they get from purchase of ordinary electricity. Since the government is hard pressed on money due 
to  the  crisis  this  would  seem an obvious  area  to  save money on.  However  the  since  current  
suggestion will  have such a significant impact on the market,  it could potentially devastate the 
companies that sells photovoltaic units, and thus a lot of jobs.
The project showed that the politicians have the power to make or break an industry – like the 
photovoltaic – through regulations. Is it the politicians’ job to make such decisions? Initially, the 
politicians created the fertile grounds for the photovoltaic industry by granting subsidiaries and 
lucrative legislation, and are therefore partly responsible for the making of the industry's success.  
So,  can the politicians rightfully  break the industry again? And can they be held accountable? 
Firstly, the legislation and subsidiaries were an expense for the government and facing increasing 
budget deficits may have lead the government to propose regulation. Secondly, the government 
may have wanted to fund other projects and therefore redistributed from this industry. In relation 
to accountability, the politicians cannot be held directly accountable for their decisions, as they are 
representatives of the population and therefore also represent their interests. They represent, but 
not always reflect the interest of the people. In the case of the photovoltaic industry there were a 
general interest in maintaining the current legislation, and yet it is being regulated. It all comes 
down to how to define what the best for society is. 
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8.2 Conclusion
The general  purpose of  the project was to investigate  how economic and political  factors can 
shape and reshape an economical market. The area of focus is the photovoltaic market as this 
market have undergone recent change and is now subject of regulation. The project utilized a 
trans-disciplinary approach to conduct a detailed investigation of the examined market from both 
a microeconomic and political perspective. To ease the investigation, a general problem definition 
was formulated. The problem definition sought to shed light on the basic market functions, along 
with how these may change depending on the regulatory situation. The problem definition further 
sought to explain the nature of regulation and market and which motivations politicians may have 
for specific regulations. The problem definition reads:
- How will the newly proposed regulations impact the photovoltaic market and  
which  political  interests  may  have  prompted  the  government  to  propose  this  
change?
To ease the investigation three additional questions were asked – each aiming at answering part of  
the problem definition: 
How has the photovoltaic market developed over the past 20 years and how does it look today? 
What will the consequences of passing the proposal be for the photovoltaic market?
From economic regulation theory's perspective which interests does government have in regards 
to regulating the photovoltaic market?
The investigation of the research questions found that the photovoltaic market have developed 
slowly, but steadily and have within the past 12 months experienced a dramatic boom in demand,  
with a revenue of 1,5 billion DKK in the first eight months of 2012. A cost-benefit analysis found 
that a family investing in a module, would receive a revenue of above 150.00 DKK over a 30 year 
period. Prospects to such a revenue have probably aided the steady increase in interest for the 
modules. Would a mild regulation be passed – decreasing subsidies 25% – the  family would face a 
higher purchase cost, but otherwise not be affected by regulation. The market would likewise not 
be affected greatly by such regulation as deduction of subsidiaries is common practice, and the 
market  should  be  stable  enough  to  handle  a  small  fall  in  demand.  Would  a  more  profound 
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regulation be passed – change in the net settlement calculations – the demand might come to a 
complete  halt.  If  the  net  settlement  calculation  is  changed  to  an  hour-based  calculation  the 
initiative  for  investment  have  vanished  as  families  would  spend  12.000  DKK  more  on  their  
investment than if they had continued being a regular customer at the electricity distributes. 
The motivation for such regulations stems from various speculations and considerations. Stigler 
and Levi-Faur argues that regulation is mainly the industries own idea. While some industries seek 
benefits  for  their  own  market,  others  seek  harmful  regulation  for  their  rivals.  Whatever  the 
motivation of demand of regulation, the politicians also have to consider their motives. In the 
investigated case, it is possible to argue that the government have too many expenses and too few 
revenue,  because  of  many  years  of  recession,  and  therefore  have  to  make  decision  that  will  
redistribute some of the national funds.
It is hereby possible to conclude that the given market is affected by political regulation only to the 
extent  of  the severity  of  the regulation.  If  subsidiaries  are  removed from the  market  a  small  
decrease in demand will be expected, while a political regulation distorting the established order 
and incitement for investment may harm the market beyond reestablishment.
Having answered the three research questions it is possible to answer the problem definition; the 
proposed regulations will affect the photovoltaic market differently, depending on how the final 
proposal will be formulated. Will subsidiaries be reduced, will the regulation have a relatively small  
impact on the market, while the second proposal may have damaging effects. It is unclear which 
specific political interests have prompted the government, but one explanation may be that the 
government is losing money on the current legislation, and seeing that expenses are larger than 
revenues due to economic crisis, it may be fit to reduce funding. Further, the government might  
invest the money in other industries with larger influence and thereby create jobs, export, and 
revenue.
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8.3 Perspective
The  findings  of  the  project  show  that  political  regulation  has  differentiated  effect  on  the 
photovoltaic market. The effects vary depending on which elements are regulated. This creates a 
better understanding of the market mechanisms and how interconnected the market and political 
sphere is.  Minor regulations have minor effects and the market will  quickly adjust itself,  while 
change in the motivation for demand will have drastic effects. The daily political decision taken 
may harm or benefit the given market. With this basic knowledge it is possible to investigate other 
markets and how regulation may affect it.
The scope of the project limits the field of investigation, had the scope been altered would it be 
possible to investigate the general regulatory process with a more political focus. This would have  
been conducted via increased emphasis on political methods rather than economical methods as  
this project utilizes. Had the project focused on the political perspective rather than the market it  
would  have  been  possible  to  investigate  which  processes  policy-making  goes  through  –  both 
formally  and  informally  –  before  being  formulated  as  a  bill.  It  would  further  be  possible  to  
investigate which regulations have been made in regards to the markets for renewable energy and 
fossil fuels and thereby compare the type of regulations and discuss if traces of resource-gaming 
have occurred.
Another perspective could be to investigate two markets and compare those in order to analyze 
different regulations and their effects. The project showed that different types of regulation have 
different effects. Therefore it would be possible to discuss the regulatory policies of two similar –  
or rivaling – markets. It  could be investigated if  certain types of regulation occur more in one  
market than the other and what consequences it will have for the affected market.
A third possible focus could have been on whether the financial crisis has had an impact on both 
the political motivation for regulation and the overall functions of a given market. It could have 
been investigated how the market would react to economic recession of the dimensions that have 
been experienced in recent years and how politicians would handle the situation in regards to  
regulatory policies. Further it could be discussed how the market would react to those regulations.
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Appendix 1
All prices are in DKK
Year Accumulated 
expenses of 
using ordinary 
electricity by 
year  
Yearly expense 
by acquiring a 
photovoltaic 
unit at the price 
70.000 DKK and 
a 20 year loan 
at 4%
Accumulated 
expense 
acquiring a 
photovoltaic 
unit at the price 
70.000 DKK and 
a 20 year loan 
at 4%
Accumulated 
cost of the loan
Yearly expenses 
for 
maintenance 
and loss of 
production 
capability
Accumulated 
yearly expenses 
for maintenance 
and loss of 
production 
capability
1 9600,00 5790,28 5790,28 5090,28 700,00 700,00
2 19200,00 5795,08 11585,36 10180,56 704,80 1404,80
3 28800,00 5799,88 17385,24 15270,84 709,60 2114,40
4 38400,00 5804,68 23189,92 20361,12 714,40 2828,80
5 48000,00 5809,48 28999,40 25451,40 719,20 3548,00
6 57600,00 5814,28 34813,68 30541,68 724,00 4272,00
7 67200,00 5819,08 40632,76 35631,96 728,80 5000,80
8 76800,00 5823,88 46456,64 40722,24 733,60 5734,40
9 86400,00 5828,68 52285,32 45812,52 738,40 6472,80
10 96000,00 5833,48 58118,80 50902,80 743,20 7216,00
11 105600,00 5838,28 63957,08 55993,08 748,00 7964,00
12 115200,00 5843,08 69800,16 61083,36 752,80 8716,80
13 124800,00 5847,88 75648,04 66173,64 757,60 9474,40
14 134400,00 5852,68 81500,72 71263,92 762,40 10236,80
15 144000,00 5857,48 87358,20 76354,20 767,20 11004,00
16 153600,00 5862,28 93220,48 81444,48 772,00 11776,00
17 163200,00 5867,08 99087,56 86534,76 776,80 12552,80
18 172800,00 5871,88 104959,40 91625,04 781,60 13334,40
19 182400,00 786,40 105745,80 96715,32 786,40 14120,80
20 192000,00 791,20 106537,00 0,00 791,20 14912,00
21 201600,00 796,00 107333,00 0,00 796,00 15708,00
22 211200,00 800,80 108133,80 0,00 800,80 16508,80
23 220800,00 805,60 108939,40 0,00 805,60 17314,40
24 230400,00 810,40 109749,80 0,00 810,40 18124,80
25 240000,00 815,20 110565,00 0,00 815,20 18940,00
26 249600,00 820,00 111385,00 0,00 820,00 19760,00
27 259200,00 824,80 112209,80 0,00 824,80 20584,80
28 268800,00 829,60 113039,40 0,00 829,60 21414,40
29 278400,00 834,40 113873,80 0,00 834,40 22248,80
30 288000,00 839,20 114713,00 0,00 839,20 23088,00
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Appendix 2
All prices are in DKK
Year Yearly expense 
with the first 
suggestion
Accumulated 
yearly expense 
with the first 
suggestion
Yearly expense 
of the loan
Accumulated 
Yearly expense 
of the loan
Yearly 
expenses for 
maintenance 
and loss of 
production 
capability
Accumulated 
yearly 
expenses for 
maintenance 
and loss of 
production 
capability
1 6817,00 6817,00 6116,00 6116,00 700,00 700,00
2 6821,80 13638,80 6116,00 12232,00 704,80 1404,80
3 6826,60 20465,40 6116,00 18348,00 709,60 2114,40
4 6831,40 27296,80 6116,00 24464,00 714,40 2828,80
5 6836,20 34133,00 6116,00 30580,00 719,20 3548,00
6 6841,00 40974,00 6116,00 36696,00 724,00 4272,00
7 6845,80 47819,80 6116,00 42812,00 728,80 5000,80
8 6850,60 54670,40 6116,00 48928,00 733,60 5734,40
9 6855,40 61525,80 6116,00 55044,00 738,40 6472,80
10 6860,20 68386,00 6116,00 61160,00 743,20 7216,00
11 6865,00 75251,00 6116,00 67276,00 748,00 7964,00
12 6869,80 82120,80 6116,00 73392,00 752,80 8716,80
13 6874,60 88995,40 6116,00 79508,00 757,60 9474,40
14 6879,40 95874,80 6116,00 85624,00 762,40 10236,80
15 6884,20 102759,00 6116,00 91740,00 767,20 11004,00
16 6889,00 109648,00 6116,00 97856,00 772,00 11776,00
17 6893,80 116541,80 6116,00 103972,00 776,80 12552,80
18 6898,60 123440,40 6116,00 110088,00 781,60 13334,40
19 6903,40 130343,80 6116,00 116204,00 786,40 14120,80
20 791,20 131135,00 0,00 0,00 791,20 14912,00
21 796,00 131931,00 0,00 0,00 796,00 15708,00
22 800,80 132731,80 0,00 0,00 800,80 16508,80
23 805,60 133537,40 0,00 0,00 805,60 17314,40
24 810,40 134347,80 0,00 0,00 810,40 18124,80
25 815,20 135163,00 0,00 0,00 815,20 18940,00
26 820,00 135983,00 0,00 0,00 820,00 19760,00
27 824,80 136807,80 0,00 0,00 824,80 20584,80
28 829,60 137637,40 0,00 0,00 829,60 21414,40
29 834,40 138471,80 0,00 0,00 834,40 22248,80
30 839,2 139311 0 0 839,2 23088
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Appendix 3
All prices are in DKK
Year Yearly expense 
after the 
second 
suggestion 
Accumulated 
expenses of 
the second 
suggestion 
Yearly 
expenses of 
loan.
Accumulated 
expense for the 
loan. 
Expenses to 
maintenance 
and production 
loss
Accumulated 
expenses to 
maintenance 
and production 
loss
1 11549,00 11549,00 6116,00 6116,00 5433,00 5433,00
2 11597,00 23146,00 6116,00 12232,00 5481,00 10914,00
3 11645,00 34791,00 6116,00 18348,00 5529,00 16443,00
4 11693,00 46484,00 6116,00 24464,00 5577,00 22020,00
5 11741,00 58225,00 6116,00 30580,00 5625,00 27645,00
6 11789,00 70014,00 6116,00 36696,00 5673,00 33318,00
7 11837,00 81851,00 6116,00 42812,00 5721,00 39039,00
8 11885,00 93736,00 6116,00 48928,00 5769,00 44808,00
9 11933,00 105669,00 6116,00 55044,00 5817,00 50625,00
10 11981,00 117650,00 6116,00 61160,00 5865,00 56490,00
11 12029,00 129679,00 6116,00 67276,00 5913,00 62403,00
12 12077,00 141756,00 6116,00 73392,00 5961,00 68364,00
13 12125,00 153881,00 6116,00 79508,00 6009,00 74373,00
14 12173,00 166054,00 6116,00 85624,00 6057,00 80430,00
15 12221,00 178275,00 6116,00 91740,00 6105,00 86535,00
16 12269,00 190544,00 6116,00 97856,00 6153,00 92688,00
17 12317,00 202861,00 6116,00 103972,00 6201,00 98889,00
18 12365,00 215226,00 6116,00 110088,00 6249,00 105138,00
19 12413,00 227639,00 6116,00 116204,00 6297,00 111435,00
20 6345,00 233984,00 0,00 0,00 6345,00 117780,00
21 6393,00 240377,00 0,00 0,00 6393,00 124173,00
22 6441,00 246818,00 0,00 0,00 6441,00 130614,00
23 6489,00 253307,00 0,00 0,00 6489,00 137103,00
24 6537,00 259844,00 0,00 0,00 6537,00 143640,00
25 6585,00 266429,00 0,00 0,00 6585,00 150225,00
26 6633,00 273062,00 0,00 0,00 6633,00 156858,00
27 6681,00 279743,00 0,00 0,00 6681,00 163539,00
28 6729,00 286472,00 0,00 0,00 6729,00 170268,00
29 6777,00 293249,00 0,00 0,00 6777,00 177045,00
30 6825,00 300074,00 0,00 0,00 6825,00 183870,00
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